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discoloration of the seriously ill, 
who often exhibited “heliotrope 
cyanosis,” which is characterized 
by a blue-gray tinge to the face 
and other parts of the body.3,5 
Many victims died of pneumonia 
caused by secondary bacterial in-
fections. Others succumbed to a 
condition similar to acute respira-
tory distress syndrome that could 
kill within days or hours.5,6 Pleu-
risy, hemorrhage, edema, inflam-
mation of the middle ear, menin-
gitis, nephritis, and pericarditis 
were among the many complica-
tions reported.6,7

There were 3 waves of infec-
tion between 1918 and 1919. 
The first, in the spring of 1918, 
spread through parts of the 
United States, Europe, and Asia. 
This was a fairly mild form of in-
fluenza and caused relatively few 
fatalities. The second wave, 
which spread around the world 
in a few months, was disastrous. 
In less than a year, 220 000 in-
fluenza-related deaths occurred 
in Britain, and between Septem-
ber 1918 and June 1919 it 
proved fatal to at least half a 
million US citizens.1,3 Death rates 

THREE INFLUENZA PANDEMICS 
occurred during the last century: 
in 1918, 1957, and 1968. Each 
was caused by a novel type A in-
fluenza virus of avian origin. The 
H1N1 influenza pandemic of 
1918–1919 is notorious because 
of the infectivity of the virus and 
the number of lives it claimed. 
Although the fatality rate was rel-
atively low, the incidence of in-
fection was so great that the 
number of deaths was high. No 
other pandemic in history killed 
so many in such a short time.1

Global mortality from the pan-
demic is not known, because 
there are large areas of the world 
for which there is little informa-
tion. In the 1920s, it was 
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estimated that the disease had 
killed 21 million people. In 1991, 
this figure was revised to be-
tween 24.7 million and 39.3 
million, and more-recent scholar-
ship suggests 50 million to 100 
million people may have died.2 
Morbidity was high, at anywhere 
from 25% to 90%, and the fatal-
ity rate was between 1% to 3%.3 
However, some regions reported 
mortality rates for the entire pop-
ulation as high as 5% to 10%.2 
Most deaths occurred between 
mid-September and mid-Decem-
ber of 1918.4 Unusually, many of 
those who died were young 
adults, who normally have a low 
death rate from influenza. An-
other striking feature was the 

The H1N1 “Spanish fl u” outbreak of 1918–1919 was the most devastating pandemic on record, 
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The demands of wartime 
meant that many doctors had 
been called into military service; 
those not in uniform were caring 
for the wounded in hospitals at 
home or inspecting potential re-
cruits at medical boards. The 
shortage of nurses was even more 
acute: as they and other medical 
staff fell ill, patient care rapidly 
deteriorated.1,3,14 Hospitals were 
turning patients away; mortuaries 
were overflowing, some handling 
10 times their normal capacity. 
Gravediggers, many of whom 
were ill, could not keep up with 
the demand for burials.1,3,15 Early 
in October 1918, a delegate from 
a health department in the US 
Midwest went east to find out 
how best to combat the infection. 
Officials there offered the follow-
ing advice:

 When you get back home, 
hunt up your wood-workers 
and cabinet-makers and set 
them to making coffins. Then 
take your street laborers and 
set them to digging graves. If 
you do this you will not have 
your dead accumulating faster 
than you can dispose of 
them.12(p787)

This was not meant to cause 
undue alarm; it was merely a 
practical solution to a problem 
that had to be addressed once 
the pandemic arrived.12 In an at-
tempt to prevent the infection 
from spreading, many cities 
banned public assembly, closed 
their schools, isolated those in-
fected, and mandated the wear-
ing of surgical face masks.1,3,6 Re-
cent studies suggest that when 
such measures were introduced 
quickly—before the pandemic 
was fully established—and then 
sustained, death rates were re-
duced.16–19 Yet for those who 
contracted the disease and went 
on to develop pneumonia, the 
prospects were poor. Anyone

fortunate enough to gain
admission to an “open-air” 
hospital, however, may have 
improved their chances of 
survival.

THE ORIGINS OF THE 
OPEN-AIR REGIMEN

By the time of the 1918–1919 
pandemic, it was common prac-
tice to put the sick outside in 
tents or in specially designed 
open wards. Among the first ad-
vocates of what was later to be-
come known as the “open-air 
method” was the English physi-
cian John Coakley Lettsom 
(1744–1815), who exposed chil-
dren suffering from tuberculosis 
to sea air and sunshine at the 
Royal Sea Bathing Hospital in 
Kent, England, in 1791.20,21 Lett-
som’s enthusiasm for fresh air at-
tracted little support at the time, 
and the next doctor to recom-
mend it met with fierce opposi-
tion. George Bodington (1799–
1882) was the proprietor of the 
first institution that could be de-
scribed as a tuberculosis sanato-
rium, at Sutton Coldfield near 

Birmingham, England. He 
treated pulmonary tuberculosis 
with a combination of fresh air, 
gentle exercise in the open, a nu-
tritious, varied diet, and the mini-
mum of medicines.

In 1840, Bodington published 
the results of his work in An 
Essay on the Treatment and Cure 

in Africa were comparable to or 
higher than those in North 
America and Europe.8 Figures 
suggest that China was spared 
the worst of the pandemic, al-
though this may simply reflect a 
lack of accurate records. The 
mortality in India alone has been 
estimated at 18 million.9,10 Ac-
cording to one estimate of the 
period, 800 of every 1000 peo-
ple who showed symptoms suf-
fered from uncomplicated influ-
enza. This was more severe than 
the so-called “three-day fever” of 
the spring of 1918, but no worse 
than ordinary influenza. The re-
maining 200 suffered pulmonary 
complications; of these, the mor-
tality rate for those developing 
heliotrope cyanosis was 95%.7

With so many infected, and so 
many dying within a few weeks, 
the burden on medical staff and 
the funerary industry were im-
mense, as was the accompanying 
economic and social disruption.1,3 
There was much debate about 
the origins of the illness and 
whether it was indeed influenza. 
The symptoms were so severe 
that there was speculation that it 
was some other disease such as 
“trench fever,” dengue, anthrax, 
cholera, or even plague.1,3,11 Mor-
tality reached alarming levels. 
The pandemic arrived in Boston, 
Massachusetts, early in Septem-
ber and by October 19 had 
claimed 4000 lives out of a 
total population of less than 
800 000.12 At the peak of the 
outbreak, more than 25% of pa-
tients at an emergency hospital in 
Philadelphia died each night, 
many without seeing a nurse or 
doctor. The bodies of those who 
succumbed were stored in the 
cellar of the building, from where 
they were tossed onto trucks and 
taken away. Attempts at therapy 
for those still alive were described 
as “exercises in futility.”13(p139)

“
”

Among the first advocates of what was 
later to become known as the "open-air 
method" was the English physician John 

Coakley Lettsom (1744-1815), who exposed 
children suffering from tuberculosis to sea 
air and sunshine a the Royal Sea Bathing 
Hospital in Kent, England, in 1791. 20,21
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and societies dedicated to pre-
venting and eliminating tubercu-
losis among the poor flourished, 
as did sanatoria.32

THE OPEN-AIR 
TREATMENT OF THE 
WOUNDED

There is evidence that the 
open-air regimen may have im-
proved the health of some tuber-
culosis patients. Records for the 
Dreadnought Hospital in Green-
wich, one of the first British hos-
pitals in which such methods 
were adopted, appear to show 
that there were benefits to this 
approach. From 1900 to 1905, 
the overall mortality of consump-
tive patients in open-air wards 
was less than half that of those 
who received the orthodox treat-
ment of the day. An improve-
ment in their state of “well-being” 
was also reported.33 Later, dur-
ing World War I, the use of 
open-air therapy extended to 
nontubercular conditions, and on 
a large scale. Temporary open-air 
hospitals were built to take casu-
alties from the Western Front.

An early example stood on 
one of Cambridge University’s 
best cricket pitches at the King’s 
and Clare Athletic Ground. The 
First Eastern General Hospital, 
which was mobilized in August 
1914, was originally designed to 
provide 520 beds and to be 
erected in 4 weeks. It proved so 
popular with the authorities, 
however, that within 8 weeks its 
complement of beds more than 
doubled to 1240. The hospital’s 
wards were completely open to 
the south except for some low 
railings and adjustable sun 
blinds.34,35

In June 1915, the eminent sci-
entist and Master of Christ’s Col-
lege, A. E. Shipley (1861–1927), 
judged the open-air treatment of 

that he was doing so by 1833. By 
1840, he had taken the tenancy 
of the “White House” at Maney, 
Sutton Coldfield, to provide suit-
able accommodation for his tu-
bercular patients. Bodington’s 
tenancy of this seminal building 
was brief—only three to four 
years. The Lancet published a sar-
castic review of his essay and 
methods, and he abandoned the 
White House to devote himself to 
the care of the mentally ill.23,24

George Bodington had antici-
pated the principles of sanato-
rium treatment that were to be-
come the main line of defense 
against the disease.25 By the 
1850s, Florence Nightingale 
(1820–1910) was writing about 
the importance of sunlight and 
copious amounts of fresh air in 
the recovery of hospital pa-
tients,26,27 but her ideas were 
slow to gain acceptance. And so 
it was in Germany that the open-
air regimen reemerged, most no-
tably at the Nordrach-Kolonie in 
the Black Forest, a sanatorium 
established in 1888 by Otto 
Walter (1853–1919). It was so 
well known that “Nordrach” be-
came the term for open-air sana-
toria. By 1908, there were at 
least 90 of them in Britain, many 
of which were enthusiastic imita-
tions of Nordrach.28 An open-air 
recovery school for tubercular 
children, founded in 1904 at 
Charlottenburg, a suburb of Ber-
lin, was the first of its type and, 
as with Germany’s open-air sana-
toria, was widely imitated.29 In 
1884, Edward Livingston 
Trudeau (1848–1915) opened 
America’s first sanatorium at Sa-
ranac Lake in New York State.30 
The first open-air orthopedic 
hospital was set up in the Shrop-
shire village of Baschurch in Eng-
land in 1907.31 In the two de-
cades before World War I, 
charitable associations, leagues, 

of Pulmonary Consumption, On 
Principles Natural, Rational and 
Successful.22 Bodington’s essay in-
cludes accounts of six cases; one 
patient died, as he acknowl-
edged, but the others were either 
cured or greatly improved. This 
was at a time when, he esti-
mated, one in five people in Eng-
land were dying of the disease 
and little was being done to pre-
vent it. Tuberculosis was gener-
ally regarded as hereditary, non-
infectious, and incurable. 
Bodington argued otherwise, ob-
jecting strongly to the use of blis-
tering, bleeding, and the popular 
purgative drugs of the day as 
well as the practice of confining 
patients in warm, badly venti-
lated rooms to protect them from 
the supposedly harmful effects of 
cold air, “thus forcing them to 
breathe over and over again the 
same foul air contaminated with 
the diseased effluvia of their own 
persons.”22(p2)

Bodington had noticed that 
people who spent their time in-
doors were susceptible to tuber-
culosis, whereas those who 
worked outdoors, such as farm-
ers, shepherds, and plowmen, 
were usually free of the disease. 
He reasoned that patients should 
copy the lifestyles of those who 
appeared immune to tuberculo-
sis. They should live in well-ven-
tilated houses in the country and 
spend much of their time outside 
breathing fresh air. According to 
Bodington,

The application of cold pure air 
to the interior surface of the 
lungs is the most powerful seda-
tive that can be applied, and 
does more to promote the heal-
ing of cavities and ulcers of the 
lungs than any other means 
that can be employed.22(p17)

It is not known when Bodington 
started treating tuberculosis in 
this way, but there is evidence 
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them had to wear an improvised 
facemask, which comprised five 
layers of gauze on a wire frame 
covering the nose and mouth. 
The frame was made out of an 
ordinary gravy strainer, shaped 
to fit the face of the wearer and 
to prevent the gauze filter from 
touching the nostrils or mouth. 
Nurses and orderlies were in-
structed to keep their hands 
away from the outside of the 
masks as much as possible. A su-
perintendent made sure the 
masks were replaced every two 
hours, were properly sterilized, 
and contained fresh gauze.38

Other measures to prevent in-
fection included the wearing of 
gloves and gowns, including a 
head covering. Doctors, nurses, 
and orderlies had to wash their 
hands in disinfectant after contact 
with patients and before eating. 
The use of common drinking 
cups, towels, and other items was 
strictly forbidden. Patients’ dishes 
and utensils were kept separate 
and put in boiling water after 
each use. Pneumonia and menin-
gitis patients used paper plates, 
drinking cups, and napkins; paper 
bags with gauze were pinned to 
pillowcases for sputum. Extensive 
use was made of mouthwash and 
gargle, and twice daily, the pro-
prietary silver-based antimicrobial 
ointment Argyrol was applied to 
nasal mucous membranes to pre-
vent ear infection.37

Of the camp’s medical staff—
15 doctors, 45 nurses and aids, 
20 sanitary corps men, and 74 

hospitals were started in schools, 
halls, and large private houses, 
and open-air hospitals were 
being “thrown up” all over the 
country.1 In the harbor of East 
Boston, 1200 out of 5100 mer-
chant sailors onboard training 
ships had contracted influenza. 
The seriously ill were too numer-
ous for local hospitals to accom-
modate. The Massachusetts State 
Guard responded by building the 
Camp Brooks Open Air Hospital 
at Corey Hill in Brookline, near 
Boston.37,38 The hospital com-
prised 13 tents, 12 of which were 
occupied by one or two patients 
each and the other by the head 
nurse. The State Guard took 
seven hours to erect the tents, 
make sure the site was properly 
drained, and provide running 
water, latrines, and sewerage. 
Portable buildings were then set 
up for the medical staff and 
nurses. From the time the camp 
opened on September 9, 1918, 
until its closure a month later on 
October 12, a total of 351 vic-
tims of the pandemic were admit-
ted, one third of whom were di-
agnosed with pneumonia. In 
total, 36 of the 351 sailors re-
ceived at the hospital died.37

The treatment at Camp Brooks 
Hospital took place outdoors, 
with “a maximum of sunshine 
and of fresh air day and 
night.”37(p1747) The medical officer 
in charge, Major Thomas F. 
Harrington, had studied the 
history of his patients and found 
that the worst cases of pneumo-
nia came from the parts of ships 
that were most badly ventilated. 
In good weather, patients were 
taken out of their tents and put 
in the open. They were kept 
warm in their beds at night with 
hot-water bottles and extra blan-
kets and were fed every few 
hours throughout the course of 
the fever. Anyone in contact with 

sick and wounded soldiers at the 
First Eastern a success, particu-
larly for those with pneumonia. 
Some 6600 patients had passed 
through the hospital, with a 
death rate of 4.6 per 1000. Sixty 
patients with pneumonia had 
been treated, and 95% of them 
recovered. Critics ascribed the 
low mortality at the hospital to 
the absence of “bad cases,” but 
according to Shipley, some con-
voys arrived from the trenches 
almost entirely made up of them. 
In his opinion, the open wards 
produced much better results 
than closed ones. Instead of pa-
tients losing their bodily health 
and strength during the period of 
recovery from infections or 
wounds, they maintained their 
vigor and even improved it. The 
only people who felt the cold at 
the hospital were apparently the 
nurses, the patients having com-
fortable beds with plenty of blan-
kets and hot-water bottles.35 
Nearer the front, the British 
Army put its casualties in tents. 
As the military surgeon Lieuten-
ant Colonel Sir Berkeley 
Moynihan observed in 1916,

In the treatment of all gunshot 
wounds where the septic pro-
cesses are raging, and the tem-
perature varies through several 
degrees, an immense advantage 
will accrue from placing pa-
tients out of doors. While in 
France I developed a great af-
fection for the tented hospitals. 
There is great movement of air, 
warmth and comfort; when a 
sunny day comes the side of 
the tent may be lifted and the 
patient enjoys the advantage of 
open-air treatment.”36(p337)

INFLUENZA AT THE CAMP 
BROOKS OPEN-AIR 
HOSPITAL

When the influenza virus pan-
demic took hold in the United 
States in 1918, emergency 

“When the influenza virus pandemic took hold in 
the United States in 1918, emergency hospi-
tals were started in schools, halls, and large 
private houses, and open-air hospitals were 

being “thrown up” all over the country.1
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much opposition to the therapy. 
Many doctors felt that patients 
would get the same benefits if 
the windows of a conventional 
ward were open or the patients 
were put in a hospital “sun par-
lor.” Brooks, however, held that 
patients did not do as well in an 
ordinary hospital, no matter how 
well ventilated, as they did out-
doors. Patients in indoor sun par-
lors were not exposed to direct 
sunlight all day as they were 
when outdoors. He reported that 
in one general hospital with 76 
cases, 20 patients died within 
three days and 17 nurses fell 
ill.38 By contrast, according to 
one estimate, the regimen ad-
opted at the camp reduced the 
fatality of hospital cases from 
40% to about 13%.12 Brooks 
wrote that “The efficacy of open 
air treatment has been absolutely 
proven, and one has only to try it 
to discover its value.”38(p750)

Coincidentally, in 1918 a Brit-
ish soldier, Patrick Collins, 
reached a similar conclusion. 
When Collins developed the first 
signs of influenza, he dragged 
himself and his tent up a hill 
away from his regiment. There 
he sweated, shivered, and was 
delirious for several days, sus-
tained only by his rum ration. He 
was one of the few survivors of 
his regiment.59

DISCUSSION

The seeming success of the 
medical team who confronted 
pandemic influenza on Corey 
Hill in 1918 was in stark contrast 
to others’ experience of the infec-
tion. The high standard of per-
sonal and environmental hygiene 
upheld by staff at the camp may 
have played a large part in the 
relatively low rates of infection 
and mortality there compared 
with other hospitals. Significantly, 

sailors acting as orderlies—only 
six nurses and two orderlies de-
veloped influenza. In five of 
these cases, exposure to the virus 
was reported to have taken place 
outside the camp. A few medi-
cines were used to relieve the pa-
tients’ symptoms and aid their re-
covery, but these were 
considered less important than 
were regular meals, warmth, and 
plenty of fresh air and sunlight.37

VENTILATION AND 
SUNLIGHT

The curative effects of fresh 
air were investigated at length by 
the physiologist Sir Leonard Hill 
(1866–1952) in the years fol-
lowing World War I. He reported 
favorably on the effects of sun 

and air when judiciously applied, 
particularly for tuberculosis.39,40 
In 1919, Hill wrote in the British 
Medical Journal that the best way 
to combat influenza infection 
was deep breathing of cool air 
and sleeping in the open.41 
Whether the patients at Camp 
Brooks or other temporary hospi-
tals were spared the worst of the 
influenza pandemic because they 
slept in the open is uncertain. 
The apparent success in reducing 
the number of infections and 
deaths reported at this open-air 
hospital may simply have been 
caused by patients and staff ex-
periencing levels of natural venti-
lation far higher than in a con-
ventional hospital ward. 
Significantly, the minimum 

amount of ventilation needed to 
prevent the spread of infectious 
diseases such as severe acute re-
spiratory syndrome (SARS) and 
tuberculosis is unknown. Much 
more fresh air may be needed 
than is currently specified for 
hospitals, schools, offices, homes, 
and isolation rooms.42–44

The patients at Camp Brooks 
recovered in direct sunlight when 
available. This may have kept in-
fection rates down, because labo-
ratory experiments have shown 
that ultraviolet radiation inacti-
vates influenza virus and other 
viral pathogens and that sunlight 
kills bacteria.45–50 In addition, 
exposure to the sun’s rays may 
have aided patients’ recovery, be-
cause sunlight is known to pro-
mote healing in other conditions 
such as septic war wounds.35 
There is evidence that heart at-
tack victims stand a better 
chance of recovery if they are in 
sunlit wards.51 Depressed psychi-
atric patients fare better if they 
get some sun while hospitalized, 
as do premature babies with 
jaundice.52–55 In one study, pa-
tients in hospital wards exposed 
to an increased intensity of sun-
light experienced less perceived 
stress and less pain and took 
22% less analgesic medication 
per hour.56 One advantage of 
placing patients outside in the 
sun is that they can synthesize 
vitamin D in their skin, which 
they cannot do indoors behind 
glass. Rickets, the classic child-
hood disease of vitamin D defi-
ciency, has long been associated 
with respiratory infections; it has 
been hypothesized that low lev-
els of vitamin D may increase 
susceptibility to influenza.57,58

The surgeon general of the 
Massachusetts State Guard, 
William A. Brooks, had no doubt 
that open-air methods were ef-
fective at the hospital, despite 

“
”

A few medicines were used to relieve the 
patients’ symptoms and aid their recovery, but 

these were considered less important than 
were regular meals, warmth, and plenty of 

fresh air and sunlight.37
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aerosols.71,72 Also, measures that 
prevent the influenza virus from 
spreading through buildings 
would assume greater impor-
tance. Improvements in air-han-
dling equipment, portable filtra-
tion units, and the introduction 
of physical barriers in the form 
of partitions or doors may offer 
some protection.73

However, more might be 
gained by introducing high levels 
of natural ventilation or, indeed, 
by encouraging the public to 
spend as much time outdoors as 
possible. It might also be prudent 
to stockpile tents and beds, be-
cause hospitals in the United 
Kingdom, the United States, and 
elsewhere are not prepared for a 
severe pandemic.74–80 Temporary 
accommodation would be re-
quired to deal with the most seri-
ously ill, just as it was in 1918. 
The Camp Brooks Open Air Hos-
pital might serve as a useful 
model. ■
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the outbreak of SARS in Hong 
Kong in 2003 showed that basic 
infection controls, such as those 
employed at Camp Brooks Hospi-
tal, can help to contain the 
spread of a virulent respiratory 
infection.60,61

Of the measures introduced to 
combat pandemic influenza at 
the hospital, the use of impro-
vised facemasks—including their 
design and the frequency with 
which they were changed—is 
noteworthy. Another is the fresh 
air the patients enjoyed. When 
Major Harrington, the medical 
officer at Camp Brooks, discov-
ered that sailors from the most 
poorly ventilated areas of the 
ships in East Boston also had the 
worst cases of pneumonia, he put 
his patients outdoors. Sailors, 
such as those on board the ships 
at East Boston, were particularly 
vulnerable to influenza infection, 
because the influenza virus is 
readily transmitted in confined 
quarters. In 1977, for example, 
an influenza outbreak on board a 
commercial airliner with defi-
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